ABSTRACT
Introduction
The endopelvic fascia is the outer layer of the parietal pelvic fascia 1 . It covers the obturator internus, piriformis, levator ani and coccygeus muscles, is continuous with the transversalis fascia and is fused to the periosteum of the pubic bone 1 . Knowledge and proper identification of the pelvic fascias during radical prostatectomy is very important to enable the surgeon to preserve the nerve structures and consequently maintain the patient's potency and urinary continence 2 .
Recent studies have shown that preservation of the endopelvic fascia allows earlier recovery of urinary continence 3, 4 , which is explained by the small distance between the endopelvic fascia and the nerves going to the rabdosphincter 3 and also because the endopelvic fascia is close to the neurovascular bundle 5 . Although there have been several structural studies of the endopelvic fascia and its relation with incontinence e prolapse in women 6, 7 , studies of the endopelvic fascia in men are rare 8 . Despite
indications that preservation of the endopelvic fascia during robotic prostatectomies results in improved continence, there are not published studies analyzing the relation between structural features of the endopelvic fascia and prostate weight.
However, it was observed that the weight of the prostate is significantly related to the prevalence of urinary incontinence in post-operative patients undergoing radical prostatectomy 9 .
The objective of this study is to analyze the structure of the endopelvic fascia in patients with prostate weight below 60 grams, above 90 grams and in young cadavers and to ascertain whether larger prostates cause structural alterations in the endopelvic fascia which can lead to urinary incontinency after radical prostatectomy.
Methods
This study was carried out in accordance with the ethical standards of the hospital's institutional committee on human experimentation.
We studied 10 patients with benign prostatic hyperplasia Connective tissue, smooth muscle tissue and elastic system fibers were quantified by a stereological method 10, 11 . This involved observation of five microscopic fields chosen at random, Results for each field were obtained through the quantification assessment method, by superimposing a 100-point test grid (multipurpose test system) on the video monitor screen.
The arithmetic mean of the quantification in five fields of each section was determined. Afterwards, we obtained the mean quantification value for the five sections studied from each endopelvic fascia fragment (total of 25 test areas).
Means were statistically compared using the one-way ANOVA with the Bonferroni test and a p<0.05 was considered statistically significant.
Results
The Picrosirius red with polarization photomicrographs revealed a difference in colors between the groups. There was predominance of green in the endopelvic fascia of the control group, suggesting type III collagen presence, and predominance of red in the endopelvic fascia in prostates with >90g and <60g, suggesting type I collagen presence in these groups. The Figure 2 shows a graph of the quantification of elastic fibers, collagen and SMC. 
Discussion
The thin fascia overlying the levator ani and lateral pelvic fascia represented the true endopelvic fascia. Previous studies have
shown that the parietal fascia in a male's pelvis is a multilayered structure that comprises elastic fibers and smooth muscles 8 . The prostatic fascia is a multilayered connective tissue that comprises collagenous fibers, fat tissues, nerves and blood vessels. Laterally it fuses with the endopelvic fascia [12] [13] [14] .
One of the great merits of the advent of radical prostatectomy by laparoscopy and robotics is the better visualization of the structures during surgery, in contrast to open surgery, especially the ability to confirm the structure of the prostatic fascia. This enables the surgeon to select the best layer among the inter-fascial, intra-fascial or extra-fascial when a nervesparing procedure is carried out 13 . The positive relation between preserving the endopelvic fascia and postoperative continence and potency indices has been described recently 3, 5 . The pubo-prostatic ligament-sparing procedure, carried out by avoiding incision of the endopelvic fascia, is expected to result in improved early postoperative recovery of continence and erectile function 3, 5 .
The mean distance from the lowest point of the endopelvic fascia to the point where the sphincteric branch enters the rhabdosphincter was 5.5 mm 3, 5, 15 . Preservation of the fascia helps to protect the levator ani muscle, rhabdosphincter and pudendal nerve branches to the rhabdosphincter 3, 5, 15 . The current consensus, therefore, is that the neurovascular structures are located in the postero-lateral region of the prostate, at the confluence of Denonvilliers' fascia with the endopelvic and pararectal fascia [12] [13] [14] .
Intra-fascial dissection during radical prostatectomy allows better preservation of the sympathetic innervation but not of the parasympathetic fibers, without increasing surgical injuries of the prostate capsule 16 . The parietal and visceral endopelvic fascia is fused on the lateral side of the prostate and bladder. In this fusion, the levator fascia approaches the prostate and then turns back laterally [12] [13] [14] . This fusion site is sometimes recognized as a whitish line and is called the arcus tendineus fascia pelvis.
An incision in the endopelvic fascia is necessary to confirm the presence of pre-rectal fat postero-lateral to the prostate in extrafascial dissection or non-nerve-sparing procedures 12 .
Previous studies have investigated the relation of the prostate size and, histopathological parameters and techniques during radical prostatectomy. Patients submitted to radical prostatectomy who have enlarged prostates have a greater chance of presenting aggressive prostate cancer and higher rates of urinary incontinence after surgery 9, 17 . Larger prostates can lead to changes in the apical anatomy that can hamper dissection during the radical prostatectomy 9, 18 . The shape and size of the prostate can significantly modify the anatomy of the NVB, urethral sphincter, dorsal vascular complex and pubovesical/puboprostatic ligaments 13, 18 . However, the relation between prostate size and the pelvic fascia structure has never been described before.
In our sample we did not observe differences in distribution and quantification of elastic fibers between the three groups, despite the lower quantity of elastic fibers in the endopelvic fascia of the control group. The increased synthesis of elastic fibers may be associated with excessive distension of an organ or structure, as this also occurs in the vesical tissue during bladder outlet obstruction 19, 20 . The increased concentration of elastic fibers in prostates weighing more than 40 grams, although not significant, might be an indication of a distension process in the pelvic fascias due to prostate enlargement.
We observed a decrease in the quantity of smooth muscle fibers in the patients with prostates > 90 g in relation to the control group and also in relation to the prostates weighing < than 60 g.
We can speculate that smooth muscle fiber reduction is the primary event in fibrotic tissue formation, as described previously 21 . This event in our study is probably correlated to a distension process in the pelvic fascias, which occurs because of prostate enlargement or muscle atrophy that can lead to urinary incontinency.
It has been variously shown that a shift towards greenish color in the picrosirius polarization method is associated with less organized and/or degraded collagen 22 . In our sample, we observed a predominance of type III collagen in the control group. In earlier phases of the remodeling and repair of connective tissues, the synthesis of type III collagen is enhanced. Thus, based on these findings, the results of the collagen structure suggest that the collagen matrix of the bigger prostates is disrupted or degraded rather than fibrotic, a finding that is consistent with higher hydrostatic pressure. However, the quantitative analysis of type III collagen did not show a significant change between the three groups, although the control group also a higher concentration of type III collagen in the quantitative analysis.
The main limitations of this study were the technical impossibility of measuring the quantity of type I collagen and the small control group sample, due to the difficulty of obtaining suitable cadavers.
Conclusion
There are important structural differences in the endopelvic fascia in larger prostates, which can be another factor in preoperative evaluation of radical prostatectomy and that can predict increased chance of urinary incontinence.
